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difficult! as in the further use of the 
condensate. The present Invention 
provides for a substantially emSsslen- 
free reuse of the process condensate, 
with substantially complete recycle, 
by heating the condensate by heat 
exchange with condensing steam (111 
and employing the bested materia! for 
the steam saturation of the gaseous 
feedstock to be reformed (9), 
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(54 f £f??tssf csn-Frss Us® of Process 
Corsdensatg In Stsam Reforming 
Processes 



(67) in the manufacture of synthesis 
gas by steam reforming,, e process 
condensate containing small amounts 
of by-products Is produced and the 
presence of these by-products causes 
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SPECIFICATION 

EsrstesSess-lt'sa Beuse of Praesss Condensate in 
Steam Reforming Processes 

in the msnufsatum of synthesis gas for tha 

reforming, gaseous aneVbr liquid hydrocarbons 
ass reacted with eseass steam. !n the further 
eo-jfse of the process, this excess steam is 
condensed out of the process gas. The process 

10 condensate thus obtained contains .small 
: amounts of ammonia, carbon dioxide, methanol 
and other organic by-products, These by-products 
are lindasirab! e if ths process condensate Is to be 
_, returned So ths steam generating system as boiler 

1 6 feed, or if ft is to be discharged as waste water. 
The conventions! method of stripping the process 
condensate with steam leads to no improvement 
since the ebove by-products than pollute the 
■atmosphere. 

20 \t Is also known to wash the impurities out of 
the waste steam from ths stripper and to recycle 
the swatting concentrate to ths process. 
However, s disadvantage of such an arrangement 
Is thst it rest/to In substantial heat consumption. 

26 Furthermore, process eor.dsnsate worked up fay 
stripping can only be used as boiler feed If tha 
stripping is monitored vary carefully. 

We have found that these disadvantages era 
avoided and that in the steam reforming process, 

30 with substamieiiy complete recycling of the 
process condensate, substantially emission-free 
reuss of process condensate is achieved if tha 
tatter Is nested by heat exchenge with condensing 
steam and is employed for steam-saturating the 

35 gaseous feedstock which Is to be reformed. 

in particular embodiments of the process of the 
Invention, the process condensate is circulated fay 
passing it successively through a ateamhsated 
. heat exchanger and s counter-current column 

40 through which gaseous feedstock flows for 
steam-saturation, or the process condensate is 
kept at tha required temperature in the shei! side 
of s atesm-beated heat exchanger end is In direct 
contact with gaseous feedstock flowing through 

45 it in a further embodiment, a loop reactor Is 
employed, it can be advantageous to discharge a 
email proportion f e.g. up to 6%) of the process 
condensate In order to remove Impurities. The 
process condensate to be discharged can be 

60 taken from the bottom of the column (when e 
counter-current column is used} and fresh process 
condensate can ba fed into the circulation 
downstream from this outlet. 

Further heat exchange can occur between the 

55 steam-heated process condensate and the 
gaseous feedstock prior to steam-saturation of 
the iattsr, between the sspsested process 
condensate and the steam condensate from the 
steam-heating of the process o ndsnaats, end 

80 between tha steam-saturated gaseous feedstock 
and steam for the steam-hasting fthepr cess 
condensate. 

C rnparedt conventions! processes, th 
process of the invention has the advantage that 



6S tha process condensate is r cyci d to the process 
together with ail volatile ImpeHtl s, and that nty 
slight heat iosses occur. 

it is a further advantage of tha process of the 
invention that St can bs carded o«t relatively 

70 slrnpfy In existing installations since the steam 
which In conventional methods was directly fad to 
the process can be used If! part to hast and 
vaporise tha process condensate. 
The process of the invention and the prior art 

75 are illustrated by Figures 1 to 3 of the 
accompanying drawings: 

Figure 1 of the drawings schematically shows 
a system for performing ths prior art proses®. Ths 
gaseous feedstock, for example meibane-rteh 

80 nature! gas or vaporized naphtha, enters through 
iine t . Th© steam required Is generated In a steam 
generator 4 by magna of west© heat from th© 
process, and Is fed to the gaseous feedstock 
through line 2. Tha gaseous feedstock, e.g. 

85 natural gas, and steam are reacted in a reactor 3 
end srs then cooled In steam generator 4 and in a 
condenser 5. Hereupon, the excess steam 
remaining in the gas condenses. Ths process 
condensate thus formed is coiiectad in a 

90 separator 8 and is fed either to the wests water 
outlet or to s treatment unit Fresh boiler feed for 
generating tha total amount of steam required is 
introduced via a dagaaser 7 end a bailer feed 
pump 8< The water Is vaporized in steam 

95 generator 4 and Is superheated by means of 
waste heat from reactor 3. The conventional 
prccadura is to generate tha stssrn at s higher 
pressure and then to let it down to ths pressure 
required in the process, whilst utilizing its work 
100 capacity. This detail has been omitted from the 
Figure. 

Figure 2 o! the drawings is a simplified 
schematic diagram of one installation operating in 
accordance with the invention. The gaseous 

1 06 feedstock, for example natural gas or naphtha, 
entering in gaseous form through iine 1 Is 
saturated with steam in a counter-current 
mofstener column 8, by spraying with a large 
amount of circulated hot process condensate, to 

110 the point that ft takes up substantially the entire 
amount of process condensate which has formed 
in separator 5. Only the amount of steam 
stoJchlometricaiiy required for ths reaction is sddad 
to ths resulting mixture from moistener column 8 

116 via Una 2, Le. the amount of stssrrs additionally 
required for the gas-stsem mixture from 
moistener column S to have, in totai, the required 
steam content when entering reactor 3, The 
reaction In reactor 3, the generation of steam in 

120 steam generator 4, the cooling in condenser 6 
end the sepsrating-off of ths process condensate 
in separator 8 ere carried out in the same way as 
in the prior art method shown in Figure t . The 
process condensate obtained in sapara" rSlsf d 

12S by means f a pump 10 to e circulation system for 
reuse, This system comprises moistener column 
B, s steam-heated circulation heating unit 1 1 and 
§ circulation pump 12. The pump circulates an 
amount of process condensate, which is several 
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timas greater than the amount to be vaporized, 
through meistsner column 8 and circulation 
heating unit 1 1 . In tha latter, ths process 
condensate circuiting in the circulation system is 

B heated, by Indirect heating with steam, fey the 
same amount as that by which St has cooled on 
iroistsetSftg gaseous feedsK^s Ira molstenaf rofumn 
§. The steam required for this purpose Is supplied 
through lifts 13 te the same system which also 

tO supplies line 2 with steam, if necessary, a smell 
amount of process condensate can be discharged 
from the elreulatlen system via s condenser 1 4, in 
order to avoid accumulation of dissolved solids. 
Advantageously, this discharged materia! is taken 

IS off downstream from moistener column 8, where 
the contest of volatile foreign materials Is lowest 

Figure 3 of the drawings shows a further 
Installation far carrying out tha procaaa according 
to ths fnveniien. Incorporating conventional 

20 measures for energy saving, items 1 — 1 4 in 
Figure 3' Bra the earns ss In Figure 2. Additionally, 
a hast exchanger 1 6 !s provided, In which tha 
process condensate circulating In the circulation 
system Is heated further by the heat of ths hot 

28 gaseous feedstock coming from s pratreatmerrt 
stage. A further heat exchanger 1 8 Ss provided. In 
which tha process condensate flowing to the 
moistener circuit is nested fay heat exchange with 
ths stesrsi condensate from the circulation 

30 heating unit 1 1 , the heat from tha steam 
condensate being substantially utilized. Yet 
another heat exchanger 17 is provided to utilize 
ths fact that the steam flowing to the circuiatiofs 
heating unit 1 1 is superheated end thereby to 

35 heat the moistened gaseous feedstock further. 



Example 

in an ammonia plant, the stream of gaseous 
feedstock (methane) entering at 1 in Figure 2 of 
the drawings, at 300°C, amounts to 1 ,000 

40 kmole/h. the amount of steam required for this 
Stream of gas is 4,000 kmole/h, in the reformer 
and in the subsequent conversion, about 2,000 
kmsle/h (out of the totai amount of steam) are 
converted. About 2,000 kmoia/h of water ere 

46 formed ss process condensate, if ths gaseous 
feedstock entering at t Ss under a pressure of 33 
bars, it must ieave the moistener at 21 8*C, . . 
corresponding to s partial pressure of steam of 22 
bars. To achieve this, 1 3,800 krnele/h, i.e. 240 

50 tonnes/h. of water are circulated through the 
molstaner, Ths water enters the moistensr at 
235 e Cand leaves It at 170°C. Ths steam for 
direct introduction from line 2 Is at a pressure of 
at least 33 bars. The corresponding saturated 

BS steam temperature of 239 S C suffices to achieve a 
temperature of 235"C In the circulating process 
condensate In the circulation hasting unit 1 1 . 

An advantage of the method described Is tirat 
It cars also be used In existing plants, for exempl 



80 an amm nla plant, with ut an adverse effect on. 
ths steam balance. 

Claims 

1 . A process for the substantially emlsston-fres- 
reuse of process condensate. In ths steam 

65 reforming process, with substantially complete 
recycling of tha process condensate, wherein the 
process condensate Is heated by heat exchange 
with condensing steam and is employed for the 
steam-saturation of the gaseous feedstock to be 

70 reformed. 

2. A process as claimed In claim 1 , wherein the 
process condensate Is circulated, successively 
passing through s steam-heated heat exchanger 
and a courrter-currant column through which 

75 gaseous feedstock flows torstoam'-saturailors. 

3. A process as claimed In claim 1 , wherein ths 
process condensate Is kept at the requisite 
temperature in the jacket of a steam-heated heat 
exchanger and la In direct contact with gaseous 

80 feedstock flowing through It, 

4. A process as claimed in claim 1 , wherein a 
loop reactor is employed. 

6. A process as claimed in any of claims 1 to 4, 
wherein a small proportion of the process 
85 condensate la discharged in ordsr to remove 
impurities. 

6. A process 83 claimed In claim 6 as 
appendant to claim 2, wherein ths process 
condensate to be discharged is taken from the 

80 bottom of the counter-current column and fresh 
process condensate is only introduced into the 
circulation downstream from this outlet 

7. A process as claimed In any of claims 1 to 6, 
wherein the condensate is additionally heated by 

96 heat exchange with the gaseous feedstock to be 
' reformed-prior to steam-saturation thereof. 

8. A process for the manufacture of synthesis 
gas for the synthesis of ammonia or methanol 
comprising subjecting liquid or gaseous 

100 hydrocarbon materia! to steam reforming wfth 
excess steam, separating the excess steam by 
condensation from the gas produced to form a 
process condensate, heating the process 
condensate by heat exchange wfth condensing 

105 steam and contacting the gaseous feedstock with 
ths heated process condensate to saturate It with 
stesm, substantially the entire process 
condensate being reused substantially without 
emission to the atmosphere or environment 

110 8. A process as claimed in claim 8, wherein the 
reuse of the process condensate Is achieved by a 
process ss claimed Sn any of claims 2 to 7. 

1 0. A process as claimed in claim 1 or 8 
carried out substantially as hereinbefore 

115 described with reference to Figure 2 sr Figure 3 of 
ths accompanying drawings ores Illustrated In 
the foregoing Examples. 

1 1. An apparatus for p rf rmlng tha process 
claimed in claim 8 and substantially as Illustrated 
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In Rgurs 2 or Hgura 3 of th sccajTipsfrying eyrsthaeis gas manyfaczftsfed by ® process ss 

drawings, g efainrad to sny ef eJslms 8 to t 0. 

12, Arosnofsla or methanol whan mssd« from 

■- — . 
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